INTRODUCTION
In [BC] , J-B. Bost and A. Connes, motivated most notably by work of B. Julia (see for example [J] ), develop the idea that by displaying the Riemann zeta function as the partition function of a dynamical system with spontaneous symmetry breaking at the pole of the zeta function, one can gain insight into the statistics of the primes of the field of rational numbers using the tools of quantum statistical mechanics. Their construction of such a dynamical system as a 1-parameter automorphism group on an appropriate Hecke algebra has done a lot to enrich the dictionary between concepts from number theory and concepts from quantum statistical mechanics. Moreover, it has been a motivation and guide for the considerations of the proposed approach to the Riemann Hypothesis in [C] .
A generalization of the work of [BC] to the case of arbitrary global fields was proposed in [HaLe] . In the number field case, a Hecke algebra construction using semi-group crossed products was proposed in [ALR] , see also [LR1] and [LR2] . A more general study developed in [L] applies in particular to the dynamics on this algebra for the class number 1 case. In the present article, which owes a great deal to both approaches, we construct a different generalization for number fields of the dynamical system of [BC] having the full Dedekind zeta function of the number field as partition function. In [HaLe] and [L] this is only achieved when the number field has class number 1. For class number greater than 1, the construction of [HaLe] is not canonical and the partition function recovered is the Dedekind zeta function with a finite number of Euler factors removed. The advantage of our treatment comes from viewing, by contrast to these other approaches, the ideals rather than just the principal ideals as playing the same role as the positive integers do in [BC] .
The dynamical system we construct has a natural symmetry group [BC] and Th6or6me 0.1 of [HaLe] , see also Proposition 46 of [L] . Its proof follows closely the treatments of [BC] and [HaLe] [BC] , we can construct a non-interactive system, which will be useful in the sequel, as follows. Let P be the set of prime ideals of o and S be the second quantisation functor (as in [BC], p416 [LR2] and [ALR] (see [LRI] and [L] The C*-algebra of [ALR] [BC] , the C* -Hecke algebra associated to the almost normal inclusion PR C PA where
The dense involutive Hecke algebra associated to this inclusion as defined in [BC] , ~1, is isomorphic to the algebra C introduced above.
We can use the identification of CK as a C* -Hecke algebra and define the dynamical system in the same way as in [BC] (1) and (2) [BC] to the dynamical system It is here that the assumptions on the interactive splitting + : I -I+ play a crucial role. We shall again make use of the C* -dynamical system (C* (I+), o~t) with its unique KMSA state -P,3. We consider as in [BC] for the case K = Q, the spectral subspaces Cx,x for each character X of the abelian compact group W , Proof. Part (1) The proofs of all these statements are straightforward generalizations of those for K = Q given in [BC] .
6. CONCLUDING REMARKS As we said in the Introduction, our treatment differs from those of [HaLe] and [ALR] in that we view the ideals rather than just the principal ideals as playing the role of the positive integers in [BC] . By choosing our interactive splitting + in such a way that for K = Q we have I+ = N&#x3E;o , the positive integers, we recover the C* -Hecke algebra dynamical system of [BC] . Let [BC] as defined in §3 of the present paper (see also [L] , Remark 47).
The question as to what extent W can be interpreted as a Galois group is treated in [HaLe] , once appropriate modifications are made to account for the fact that we work here with the full set of finite places of K . The conclusion of that discussion is that only in the case K = ~ can one identify as in [BC] [N] , Chapter V, §5). One can set up these L-functions (for the case of an abelian extension, where they coincide) using the language of second quantisation inherent in the setting up of the non-interactive system (compare with [BC] , §2). It would be interesting to construct more general types of Euler products using second quantisation.
